Microheterogeneity in glycosylphosphatidylinositol anchor structures of bovine liver 5'-nucleotidase.
In our study, 5'-nucleotidase was released from bovine liver by the treatment with Bacillus thuringiensis phosphatidylinositol-specific phospholipase C and purified to a homogeneous state by concanavalin A-Sepharose and (diethylaminoethyl)-Toyopearl column chromatography and sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Purified 5'-nucleotidase were then cleaved by cyanogen bromide (CNBr), and then inositol phosphoglycan-containing C-terminal peptides (IPG peptides) were separated by C18 reverse-phase liquid chromatography and analyzed by peptide sequencer, amino acid analyzer, gas chromatography (GC), and GC-mass spectrometry (MS). Ser523 of the amino acid sequence deduced from 5'-nucleotidase cDNA [Suzuki et al. (1993) J. Biochem. (Tokyo) 113, 607-613] is revealed to be the C-terminal amino acid to which a glycosylphosphatidylinositol is anchored. Separated peaks of CNBr-cleaved IPG peptides were then analyzed by electron spray ionization (ESI)-MS. Eight different molecular weight (MW) species of CNBr-cleaved IPG peptides were detected. Three fractions of CNBr-cleaved IPG peptides were separately treated by trypsin, and trypsinized IPG peptides were purified by C18 reverse-phase liquid chromatography. Finally, five different MW species of trypsinized IPG peptides (1629.4, 1752.7, 1791.8, 1832.8, and 1994.5) were detected by ESI-MS. Together with sequential exoglycosidase treatment and quantitative analysis of sugar moieties by GC and GC-MS, microheterogeneity in the structures of these five glycosylphosphatidylinositol (GPI) anchor species was determined. The common core structure was ethanolamine phosphate-mannose-mannose-mannose(-ethanolamine phosphate)-glucosamine-myoinositol phosphate. Variations observed in additional mannose, N-acetylhexosamine, and ethanolamine phosphate moieties form this heterogeneity.(ABSTRACT TRUNCATED AT 250 WORDS)